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# NA5DA DEVELOPMENT OF NICKEL METAL-HYDRIDE CELL 

NATIONAL »PACt OCVCLOTUCNT AQCNCY OF JAPAN 
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NASDA I EVALUATION OF COMMERCIAL Ni-MH CELL 
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EVALUATION OF COMMERCIAL Ni-MIl CELLS 



after full-charging with 0. 1C for 16hours. 































- COMMERCIAL Ni-MH CELLS HAVE GOOD PERFORMANCE 
WITH RESPECT TO STABILITY OF EOCV AND EODV 
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TEST CONDITION/ CHARGE :0. 3C FOR 5 2. 5 MINUTES 

DISCHARGE : 0 . 5 C FOR 30 MINUTES ( D O D : 2 5 %) 

PLATE TEMP : 2 0 "C 





® NA5DA TREND OF EOCV & EODV ON GEO TEST (COMMERCIAL) 

NATIONAL PACK DCVCLOPMCNT AOCHCY OF JAPAN 



HYDROGEN GAS WAS ALSO OBSERVED AT EACH EOC 
FROM AROUND t. 300 CYCLES 






DOWNWARD TREND OF EODV 
(INTERNAL IMPEDANCE INCREASE) 



NA5DA GEO TEST OF COMMERCIAL Ni-MH CELLS 
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OSS OF OVERCHARGE PROTECTION ON Ni-Cd CELL 
•EOCV INCREASE 

• EOCP (DUE TO HYDROGEN GAS) INCREASE 
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# NASDA AEROSPACE Ni-MH CELL DESIGN 

NATIONAL SPACE DEVELOPMENT AGENCY OF JAPAN 
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® NASDA ACTIVATION PROCEDURES 

NATIONAL SAACC OCVCLOFMCHT AQtNCV OF JAFAM , 
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NA5DA CAPACITY SCHEMATICS OF Ni-MH CELLS 



REPRESENTS EXCESS OF HYDROGEN ABSORBING CAPACITY 






















NA5DA INITIAL CHARACTERISTICS OF THE Ni-MH CELLS AT 35°C 
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CHARGE VOLTAGE OF Ni-MH CELL IS SLIGHTLY HIGHER THAN Ni-Cd 

CHARGE EFFICIENCY OF Ni-MH CELL IS LOWER THAN Ni-Cd 





SDA INITIAL CHARACTERISTICS OF THE Ni-MH CELLS AT -5°C 
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THE CAPACITY OF BBM-B IS ABOUT lOAh LARGER THAN BBM 




INITIAL CHARACTERISTICS OF THE Ni-MH CELLS AT 10'C 
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9 INITIAL CHARACTERISTICS OF THE Ni-MH CELLS 
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THE CHARACTERISTICS ARE DERIVED FROM PRECHARGE 















® NA5DA INITIAL CHARACTERISTICS OF THE Ni-MH CELLS 

NATIONAL space development agency of JAPAN , 
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THE CHARACTERISTICS ARE DERIVED FROM PROPERTY THA 
HYDROGEN STORAGE METAL IS ACTIVATED TO RELEASE HY 
AT HIGH TEMPERATURE, AND DEACTIVATED AT LOW TEMPE 




NASDA LIFE 



* 1 : Residual Capacity is obtained by 0. 5C discharge to 1 Volt after LEO cycling charge 

*2 : Full-charged Capacity is obtained by 0. 5C discharge to 1 Volt 

after full-charging with 0. 1C for 16hours. 



2 5%D0D-L EO TEST OF 3 5 Ah CLASS Ni-MH CELLS 
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TEST CONDITION/ CHARGE :0. 3C FOR 52. 5 MINUTES 

DISCHARGE:!). 5C FOR 30 MINUTES ( D O D : 2 5 %) 
CELL TEMP: 20 ”C 





NA5DA 40XDOD-LEO TEST OF 3 5 Ah CLASS Ni-MH CELLS 
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TEST CONDITION/ CHARGE :0. 48C FOR 52. 5 MINUTES 

DISCHARGE :0. 8 C FOR 30 MINUTES ( D O D : 2 5 %) 
CELL TEMP : 2 0 °C 





BOTH OF LEO TESTS ARE OVER 3,000 CYCLES SO FAR NO FAILURES 
EOCV OF BBM-B ARE GRADUALLY INCREASING ON 40%DOD-LEO CYCLE 





TREND of capacities ON LEO test 



in 


[qV]A;pied^3 


OQ 

Q) 

o 

>> 

o 


L, 

0) 

E 

CJ 


o3 


> w 



CD 

CD 

in 


C/} 

^0) 

o 

>> 

o 


0) 

E 

cs 


ctf 

-H 

* H 

*c 


I 

x 


mv]/?ip sdB o 


1993 NASA Aerospace Battery Workshop 


- 680 - 


Advanced Technolopes Session 


h Ni-MH CELLS HAVE GOOD PERFORMANCE 
ABOUT CAPACITY REMAINING ESPEC I ALL 
AS SIMILAR TO COMMERCIAL Ni-MH CELL 



DISCHARGE CHARACTERISTICS IN CAPACITY CHECK ON 2 5%DOD 
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DIFFERENCE OF DISCHARGE VOLTAGE DERIVED FROM 
THE MEMORY EFFECT IS 50mV THAT IS SIMILAR 



















® NA5DA DEVELOPMENT OF Ni-MH CELL FOR SPACE USE 

hational space development agency of JAPAN , V A i 1 V/ LJ VUAJ 
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•THE EFFECT OF THE DIFFERENCE IN THE AMOUNT OF 
OVERCHARGE PROTECTION WILL APPEAR IN LIFE TEST 


NASDA CONCLUSION 
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■WE CONTINUE TO EVALUATE THE EFFECT OF THE DIFFERENCE 

IN THE AMOUNT OF OVERCHARGE PROTECTION ON LIFE PERFORMANCE 
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